PATENT APPUCATION 
OF ROBERT LIS ANKE. A US CITIZEN 

TITLE. ADDING m-DEVICE BATTERY CHARGING CAPABILITY TO 
BATTERY-POWERED DEVICES 

CROSS-REFERENCE TO RELATED APPLICATIONS 

TOs application claims priority fromU.S. Provisional Application Serial No. 60/416.301 on 
10/03/2002, the disclosure of which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

n,e invention relates to recharging, maintaining the charge o^ and monitoring the state of 
rechargeable batteries that are used in portable devices. In particular, the invention addresses the 
problem of providing in-device charging capability for existing battery-powered devices. 

Recently rechargeable batteries have become available in standard sizes (D, C, A, AA, AAA, 9V) for 
use in battery-powered devices that are designed to use disposable (non-rechargeable) battenes. 
When these rechargeable batteries become discharged, they must be removed from the battery- 
powered deviceandinsertedintoabatterychargertoberecharged. After charging, the battenes must 

be re-inserted into the battery-powered device. 

Some battery-powered devices employ rechargeable batteries that do not require removal of the 
battery for the purpose of re-charging. Hiese battery-powered devices have exposed contacts for 
interfecevdthacharg^ or they employ wireless ttansfer of energy fromabase station charger to t^^ 

battery. However, in this case, in-device recharging was an intended feature of the design of the 
battery-powered device. 

Simply inserting standard sized rechargeable batteries into devices that have been designed for use 
with disposable batteries will lack this useful and convenient in-device charging capability. 
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BRIEF SUMMARY OF THE INVENTION 

TTie invention described allows batteries to be recharged while im^^^ 

has not been designed for in-device recharging. Typically, this includes battery-^^^^^ 

have been designed to use disposable (non-rechargeable) batteries. In-device rechargmg is a more 
convenient way to recharge the batteries ofabattery-powered device, since the device need only be 

placed in close proximity to a charger base station or cradle to charge, maintain charge, or momtor 
the state of the batteries. 

The invention allows the batteries to be more easily maintained at fiiU charge, since a battery- 
powered device using an embodiment of the invention may be stored or kept close to the charger 
while not in use. It is also possible to measure the state of charge, current, voltage, temperature, and, 
in general, the state of the batteries and charging system, again, without removing the battenes from 
the battary-powered device. 

Tl.e invention provides a battery charger which comprises a wireless receiver of energy, a charging 
circuit and an attachment or connection means to maintain a comiection between a battery and the 
charging circuit. Charging is possible when an embodiment of the invention is placed in proximity to 
a compatible wireless transmitter of energy. Various embodiments differ slightly from each other 
structuraUy, but all provide a means for in-device battery charging. 

One preferred embodhnent of the invention is inserted into the battery compartment of a battery- 
powered device and comiected to contacts of the battery-powered device 

Another embodiment of the invention is a battery charger that is integrated with each battery and is in 
contact with the battery terminals, forming a unit that is handled and inserted into a battery-powered 
device the same way as would be a battery without the integrated battery charger. 

In another embodiment, an in-device battery charger includes a wireless sender of data and is bi- 
directionally coupled to a base station that is both a wireless transmitter of energy and a wn-eless 
receiver of data, so as to obtain and use data regarding the state of the batteries or charging system 



ADDING m-DEVICB BATTERY CHARGING... (CONTINUED) 

-3- 



BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 iUustmtes m eabodimeot of the invemion, con>prismg: a «iiele« «cdver of energy 11. a 
chafing circuit n. a connection means illustrated in ,!« figure as an externally insulated conductor 
Mtoapositive ternunal connector 15 »«i».«rternally insulated cooductorlStoan^^^ 

connector 17. 

Fig 2 illustrates another embodiment of the invention, comprising: a battery 10. a wireless receiver 
ofenergy 11, a charging circuit 13, a connection me».sah«trated in the figure as an eaemaUy 
insulated conductor 14 to a positive terminal connector 15 and an «temally insulBed conductor 16to 
a negative terminal connector 17 wherein the connectors are connected to the battery 10. 

Fig 3 UhBtrates an operation of ». embodiment of the invention in a battery-powered device IS (not 
part of the invention) th« has a battery compartmem 19 (not part of the invention) and battery 
comiection terminals 20 (not par. of fte invention) to the ba.t«y-powered de«ce 18. The figure 
illustratesacomtection means comprising 14,15,16.17to rechargeable batteries 10. vteh have been 

inserted i«o the battery compartment 19 of the battery-powered devic« 18. A wireless transmrtter of 
««,gy 12 is shown, consistent with the typical operation of the embodiment of the inventton. 
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,6«,a„eg«ive,ennin».oonne«orn. When p.««i in Cos. prox.™.y to a oompa. He we^ss 
i;^Jorsenderof«»,g,..r.oh.'«»b.eb««,so«nn^ 

ZLivea„e.ee.ricc»en.capab,eof«char8ta8*eb.«e^ T^en.bo<«n.en.of^.nv«^.on 
;w„.HM.whenu.ea»i0.aba„e.-po»e«ddevioeconU^one„rn»««^^ 

batteries, functions as an in-device battery charger. 

ATK^her embodiment. sh„™inFi,^ 2, oonsti^nesabatt^y charging devicetha^ 

^ bat^rTlO. P,ach.g.hee.bodin»ntofFig2«ithinpro:dn,i.,ofaw.e.ess — 

:^:^„c»,Lha.te,V«>rech.rgeormain^H.ch.rge. ^^-^-^^^2 

devicelr,ngtha.n.gh.o.her»is.no.heposs>b,e«i.hap.r.icu.arha.te^^ 

bane.y.wi,h4ntegra.ed<ha,ger device en*K>din«ntofFig.2h.s.pproxun,^ 
rL,UcsIeha.ter,a.o„e,s>„ce.hebane.,isr..ative,,n„chUrgert,»nthe,n^^^ 

d^con,pon»^Thisfe,«ne.,ows.hebane,y.wi.h-in.egra.ed<h,rg^ 
^^J^sizeddisposablebatteriesin^rtahledeviceswhe^vertheba.^ 

te embodiment is a sttndard sized rechargeable battery component. 

Fi, 3 illustn^es a typical op«ation of «.embodimem of the invention. An embodiment of the 

Je.rracZs-e^c.i,inse,tedh..o.he«^ 
iZ-powerlevicemnotpanof^reinve^ion, Theconnectorl^o^ 

f.heJcehasheenbro„gh.i„contac.wi.h.hepos^terminalof.heb«.e.,^^ 

3^ ^h the positive termtaal of one of the s«ies-con„ec.ed batteries. The remammg 
ibeenattaLto^enegativeside. The connectors in. his emb«.imen. are cap^ec«m«tor. 
«hich,»hencombin«l«ithti»forcebe,«ee„.heba..ery holder andti,ebane,y.mecham^"y 
:;:;U,ecom«ctio.». AWCesstr^^mtterofenergy ,2, positioned nearthechargmgdevce 
embodiment of the invemion, provides energy for producing a chargmg current. 



